Metallothionein deficiency enhances skin carcinogenesis induced by 7,12-dimethylbenz[a]anthracene and 12-O-tetradecanoylphorbol-13-acetate in metallothionein-null mice.
To clarify the physiological role(s) of metallothionein (MT) in carcinogenesis, we studied the susceptibility of MT-null mice to chemically mediated carcinogenesis in the 7,12-dimethylbenz[a]anthracene (DMBA)/12-O-tetradecanoylphorbol-13-acetate (TPA)-induced two-stage carcinogenesis model. The MT-null mice were subjected to a single topical application of DMBA (50 or 100 micro g/mouse) and, 1 week later, to promotion with TPA (10 micro g/mouse) twice a week for 20 weeks. At week 21, nearly all of the MT-null mice developed tumors in the skin, in contrast to only 10-40% of wild-type mice. No tumors were observed in MT-null or wild-type mice that were administered TPA alone. By using the PCR-restriction fragment length polymorphism and PCR-single strand conformation polymorphism methods, we found a transversion of A182 to T in codon 61 of c-Ha-ras in the papilloma tissue of MT-null mice and wild-type mice but failed to find any mutations in the c-Ki-ras and c-N-ras genes. In two-stage skin carcinogenesis induction by DMBA/TPA, p53 and p21(WAF1/Cip1) expression levels were found to be increased in MT-null mice compared with wild-type mice. As to an earlier change at the promotion stage triggered by TPA application, MT-null mice were found to have both hyperplasia of the epithelium and a marked degree of inflammation in the basal layer, indicating that the induced as well as endogenous MT acted as a protective factor against tumorigenesis. In conclusion, the present study has demonstrated that MT has antitumorigenic potential in both the initiation and promotion stages of the two-stage chemical skin carcinogenesis model.